Summary. Protein kinase activity (EC 2.7.1.37) of buffalo spermatozoa is distributed in the head (22%) and midpieces + tails (74%). Extraction of sperm heads with 0\m=.\1% Triton X-100 solubilized 35\p=n-\40%of the protein kinase activity and the remaining 60\p=n-\65%was associated tightly with the sperm chromatin. That the sperm chromatin preparation was pure was established by recording its spectrum at 320/260 nm (0\m=.\07),determining its composition (protein:DNA ratio, 0\m=.\79), electron 
Introduction
The involvement of phosphorylation of nuclear proteins in the regulation of gene activity in mammalian tissues has been suggested (Kleinsmith, Allfrey & Mirsky, 1966; Teng, Teng & Allfrey, 1971) . Protein kinases in the nuclei of different animal tissues have been described, with special emphasis on the phosphorylation of non-histone proteins (Ruddon & Anderson, 1972 ; Kish & Kleinsmith, 1974; Rikans & Ruddon, 1976) . In spermatozoa, there are high levels of cyclic AMP-dependent protein kinases in the cytosolic fraction (Hoskins, Casillas & Stephens, 1972; Garbers, First & Lardy, 1973 ; Lee & Iverson, 1976) and these enzymes may have a role in the regulation of sperm motility. Our present report relates to the occurrence of nuclear protein kinase activity in buffalo spermatozoa and its association with sperm chromatin.
Materials and Methods
Cyclic AMP and ATP were purchased from Sigma Chemical Co., Missouri, U.S.A., and all other chemicals were of reagent grade. Partly dephosphorylated casein was prepared by using wheat germ phosphatase as detailed by Sankaran, Pawse & Nadkarni (1976) . [ -32 ] was prepared according to Glynn & Chappell (1964) (Mohri, Mohri & Ernster, 1965) and their purity was determined by the methods described by Bhatnagar, Chaudhry & Anand (1979) . Sperm chromatin was prepared from the purified head fraction by treatment with 0-1% Triton X-100 for 15 min at 37°C as described by Bhatnagar & Anand (1981) . The purity of the chromatin was tested by the following methods.
(1) Absorption of less than 0-1 at 320/260 nm has been suggested by Bonner et al. (1968) Anand, Kaur & Chaudhry (1977) . 5'-Nucleotidase (EC 3.1.3.5) was assayed according to Huang & Keenan (1972) using adenosine-5'-monophosphate as the substrate.
Assay ofprotein kinase
Protein kinase (EC 2.7.1.37) activity was assayed by a slight modification of the method described by Garbers et al (1973) . The assay mixture in a total volume of 0-2 ml contained: 50 mM-Tris-HCl, pH 7-6, 400 µg histone (Type VIII, Sigma), 77 µ -(1-3 IO6 c.p.m.), 7 mM-MgCl2, 1 mM-dithiothreitol and the enzyme preparation. After equilibration of the assay mixture at 30°C for 5 min, the reaction was initiated by the addition of labelled ATP and allowed to proceed for 15 min. The reaction was terminated with 0-5 ml 15% trichloroacetic acid. Bovine serum albumin (1-2 mg in 0-2 ml) was then added and the tubes were chilled in ice for 15 min. The precipitated protein was dissolved in 0-1 ml 1 N-NaOH and re-precipitated with 1 ml 15% trichloroacetic acid. The precipitate was washed twice with 5% trichloroacetic acid. The washed precipitate was dissolved in 0-05 ml 1 N-NaOH and counted in Bray's solution (1960) Brown, Andani & Hartree (1975) and standardized for buffalo spermatozoa (Anand et al, 1977) : protein kinase activity was not detected in dislodged acrosomes and was found associated with the denuded spermatozoa. (Richards & Witkin, 1978) GMP was stimulatory. Sodium fluoride inhibited the enzyme activity but the protein kinase inhibitor from rabbit skeletal muscle had no effect on buffalo sperm chromatin protein kinase.
Effect ofenzyme concentration, incubation time andpH
The rate at which histone was phosphorylated (data not shown) was proportional to the protein concentration over 1-110 µg, but declined thereafter. The amount of histone phosphorylated was also linear for 18 min. A broad pH optimum was observed between pH 7-6 and 8-4. At pH 6-0, there was very little phosphorylation (5%) while at pH 9-0, it was 50% of that observed at optimum pH. Table 3 . Cyclic AMP had no effect on the phosphorylation of any of the proteins studied.
The Km of arginine-rich histone VIII for chromatin-associated protein kinase was 0-89 mg/ml (Text- fig. la) while the Km for ATP was 20 µ (Text-fig. lb ). (Balhorn, Gledhill & Wyrobek, 1977) and are difficult to solubilize. The (Traugh & Traut, 1974; Singh & Spritz, 1976) . It is currently believed (see Weiler, 1979) 
